Abstract
Introduction
n the Information Systems Department meetings at California State University, Los Angeles, one has to merely mention the word -large lecture‖ to get a lively, heated debate underway.
Some faculty in the Information Systems Department refer to those instructors who teach those large lecture courses (referred to as -mega sections‖) of 150+ students as -cash cows.‖ They argue that once faculty agree to teach these large section -work horse‖ teaching loads that administration will expect this faculty/student ratio on a continual basis. They argue that it is unfair to be expected to teach this many students and maintain the standards established for smaller course sections. How can one give the students enrolled in the large sections and the smaller sections the same quality of instruction. It is impossible, they argue.
The proponents of the large lecture sections argue that large lecture classes generate the numbers, or FTE (full-time equivalent) units, which provide other faculty the opportunity to teach special topic undergraduate and graduate classes that might not otherwise be offered to the student body due to budget and other resource constraints. They argue that the large lecture classes are the -bread-and-butter‖ of the program. The large sections allow the Department to make the best use of its limited resources while serving the needs of the Department and College. They argue that the large lecture classes generate a fair share of FTE (full-time equivalency) and these mega sections help departments make their projected targets set by the college for the department. Besides, they argue, the same amount of lecture material is covered regardless of class size.
The opponents of the large lecture sections argue that large lecture sections dilute the learning process, place an undue burden on faculty in terms of test monitoring, grading, office hours/student interaction, and course management. They further refer to this kind of teaching as -mob teaching.‖ The opponents argue that large lecture sections are not only unfair to faculty in terms of teaching loads but unfair in terms of offering students a quality education. They argue that administration gets five sections out of a class enrollment of 150 students; whereas the same 150 students would occupy five small class sections. A normal teaching load at CSULA is three sections per quarter and, therefore, they argue that they are essentially teaching the equivalent of two sections each quarter without any further compensation.
They further add that faculty cannot engage in any meaningful dialogue/interaction with students because they are too overburdened with massive amounts of homework ____________________ Readers with comments or questions are encouraged to contact the author via email. assignments, grading, and multiple-test generation/monitoring. To further compound the problem, they argue, the resources are not there to employ a part-time graduate teaching assistant. Some professors argue that they had to hire and pay for graduate teaching assistants with their own funds in order to process the paperwork generated in the large lecture class so they met the course requirements established by the department curriculum/syllabus.
The Information Systems Department teaches two courses-CIS100 and CIS 301--using the large lecture format. CIS 100, Business Computer Systems, a lower division computer system fundamentals course maintains a focus on computer hardware and software concepts. This course is a 4-unit course. All courses at California State University, Los Angeles, are taught on a quarter system. The course involves one hour of large lecture format (150+ students) and three hours of lecture/lab. The lecture/lab sessions are comprised of smaller groups (25 students). When a student registers for the course, they enroll in the large lecture format (a set time frame) and enroll in one of several individual lecture/lab sections. The individual lecture/lab sections are limited to 25 students in each section and are taught by graduate teaching assistants. The lecture/lab classes are limited to 25 students per session due to facility/equipment constraints; the labs are only large enough to contain 25 computer stations. The lecture lab sections are available at various timeframes throughout the week. For example, a student may be enrolled in the large lecture on Monday at 2:30 p.m. and enrolled in a lecture/lab on Tuesday/Thursday from 9:00 -10:30 a.m. The large lecture component of the course meets once a week with all the students enrolled in the CIS 100 course.
CIS 301, Management Information Systems, an upper division course, maintains a focus on organizational context of computer-based information systems: common business applications, information architecture, and user role in systems development. This course is a 4-unit course. This course is primarily offered solely as a large -mega‖ course (150+ students). Sporadically, the mega section may run concurrently with a smaller section (35 students) of the same course. Faculty who teach the mega section are given double credit if the enrollment reaches 120+ students, which means that a faculty may teach 2 courses during that quarter (a mega section course and a regular section course). The normal teaching load for CSU teachers on the quarter system is 3 courses per quarter.
One of the problems often stated by faculty who teach the mega-section CIS 301 course is that -Students do not attend the larger mega class sessions. Students who do attend seem to evaporate as soon as roll is taken.‖ One of the issues raised during department meetings is how to address this problem. What could be done to ensure that live bodies were occupying those seats? What could be done to ensure that the students in the mega sections receive the same quality of education and learning as those students in the smaller class sections?
The mega sections were developed to give the Department more flexibility in course offerings and less budget constraints in managing increasing enrollments with few dollars and fewer resources. The same enrollment surges taking place in the larger mega sections were also occurring with the smaller course sections as well. During a ten-year period the Department saw its graduate classes increase from 15 graduate students per course to well over 45+ graduate students per course. Even computer lab-oriented courses which were capped at 25 undergraduate students suddenly found themselves serving 35 undergraduate students or more.
However, enrollment increases and budget constraints are likely to result in larger classes. Even if the faculty-student ratio does not increase, increased pressure for faculty to obtain funded research and publish will result in lower class loads and larger numbers per class. Current trends point to more and more large classes. Small classes may be a thing of the past for most of us in the modern university. (McKinnon, 1998) 
Literature review
Over the years, universities have developed various strategies for coping with the need to teach more students despite having insufficient resources to do so in the most effective classroom settings. One professor remarked how he can hardly fathom how his students maintain the stamina and fortitude to sit on the classroom floor due to lack of seats available. -Many of these students are in their last quarter and need the course to graduate.‖ One such strategy that is broadly employed is the use of very large lecture classes for especially introductory survey courses taken by many students. The advantages of these very large lecture sections involve making the expertise of an accomplished faculty member available to many students, while holding down faculty costs and keeping faculty teaching loads at a low enough level to permit time for the faculty to continue to develop their expertise and to share learning with a larger audience through research and publication (Webking, 1996) .
Defining the Large Lecture: What is a "Large" Class?
One of the first questions to be addressed is: -What is a large class?‖ Another question to be addressed is: -Does class size make a difference?
There is no agreed definition of a large class in the literature, nor should there be. Class size is perceived differently dependent upon the person teaching the course. A large class is one that feels large. Signs that the class is ‗large' can be: the class is significantly larger than you are used to and the resources can no longer cope with the number of students if you desire individual attention for the students. Large classes are as effective as small classes when the goals involve learning factual information and comprehending that information. When traditional achievement tests are used to measure learning, large classes compare well with smaller classes. Smaller classes have been found more effective when instructional goals involve higher level cognitive skills including application, analysis, and synthesis. Smaller classes are more effective than large ones in affecting student attitudes. In smaller classes students have greater opportunities for interaction with subject matter, with the professor and with one another. If there is one issue that keeps teachers in higher institutions nervous when confronted with large classes, it is how to run practical sessions with the same fervor as they do for small classes (www.dakar.unesco.org/breda_guide/New-5.htm).
Large lecture courses have problems. Students typically begin such courses with widely varying skills and knowledge, but the size of the course mitigates against personal attention to specific students needs (Friedlander and Kerns, 1998). Lectures are generally described from the instructor's point of view, and the student's need for interaction with the instructor is not addressed. In fact, lack of interaction is considered one of the major limitations of the traditional lecture (Munson 1992). Furthermore, when students have copies of the lecture notes or a text, a significant percentage would prefer reading them rather than attending classes that offer little or no interaction The lecture method is a push technology. It treats all students as if they were the same-as if they bring to the course the same academic preparation, the same learning styles, the same motivation to learn, the same interest in the subject, and the same ability to learn. The reality is that students with weak skills need more individual attention and more opportunity for interaction, particularly at the beginning of the semester. The large, impersonal lecture format simply cannot accommodate the broad range of student differences. Because the lecture method is largely a one-way technology, it is impossible to employ a variety of sound pedagogical techniques. Most lecture courses are notoriously ineffective in engaging students. The traditional format neither encourages active participation nor offers students an opportunity to learn collaboratively from one another.
The following table developed by Jones (1997) gives an overview of the pattern of teaching and learning for large group instruction. This model reflects the traditional lecture model and does not reflect using the concepts of active learning, problem-based learning, and cooperative/collaborative learning practices. Often when instructors think of large class environments, they perceive an environment where the classroom environment is controlled by one lead facilitator/lecturer with a relatively rigid, inflexible agenda. Table 1 , the use of large group discussion to facilitate a positive teaching/learning environment is dependent on the various patterns of learning which take place in a classroom environment. There are other dynamics occurring in the large classroom environment which impact the teaching/learning process such as: students who feel too intimidated to ask questions in an environment which discourages/limits interaction between faculty and student, and students who lack effective notetaking skills and critical listening skills.
In colleges and universities throughout the country, efforts are underway to transform the classroom from a lecture-based experience to a more active and demanding one for students (Matthews, Cooper, Davidson, & Hawkes, 1995) . According to (Dion, 2001) , students often perceive those in charge of large lecture courses to be -possessors of knowledge,‖ the sole provider of information and that students were the -cups to be filled to overflowing.‖ This kind of perception prevents students from seeing the teaching/learning process as a shared effort. However, part of that responsibility rests with faculty who may be reluctant to engage students in a more cooperative endeavor that might empower them to take a more active role in the learning process.
A Shift in the Teaching/Learning Process: An Economy of Scale
The teaching/learning process is in a state of change and focus is no longer one of teaching/learning input but teaching/learning output. The mode and level of instruction is being revamped in light of faculty workloads, increased enrollments, and content delivery. In the 2001 report presented by the Academic Senate of the California State University, it was stated that:
The CSU suffered seriously from the state's fiscal crisis in the early 1990s. Several key indicators of quality were seriously eroded at that time, and they have not yet returned to the levels of the late 1980s, even though many CSU faculty at that time considered levels then to be barely adequate. Only recently has the CSU's funding per student (in constant dollars) returned to pre-1990 levels. Thus, the CSU faces a potential crisis of greatly increased demand at a time when many indicators of quality-the student-faculty ration, library acquisitions, staff availability, to name only a few-have failed to recover from the earlier crisis of funding.
Lectures are costly--and not just in institutional dollars. We know that many students do not learn from lectures, especially when it comes to retaining skills and knowledge. The passive, one-size-fits-all pegagogy of the lecture is often cited as incompatible with the varied learning needs of individual students. Redesigns that create more active learning environments can lead to real gains in learning (Heterick and Twigg, 1999 ).
According to Heterick and Twigg (1999) : In the traditional course (at Stanford), the cost of teaching 60 students is $17,831 per semester, a per-student cost of $296.88. The cost of teaching 180 students is $26,735 per semester for a per-student cost of $148.35 in the redesigned course. The savings per student=$148.35. The savings per semester is $26,703 in one section. The savings per semester if adopted in all sections (+720)=$106,812.
According to Bourner and Flowers (1997) :
Our students will spend a higher portion of their time being taught with large numbers of other students. The number attending lectures will become larger and seminar groups will become larger. Modular courses will become more common. Lecturers will account for a larger proportion of student class contact time. Work with a tutor in small groups will account for a smaller percentage of class contact time. Individual tuition (the academic tutorial) will become (or has become) a thing of the past. There will be a fall in the likelihood that any individual students will ever get to speak on a one-to-one basis with a member of the teaching staff. Many universities will seek to mitigate this outcome by place more emphasis on personal tutoring systems.
The survival of the basic lecture-a method of teaching by discourse rather than conversation or seminarin this age of technology and electronic media is, in many ways, remarkable. Lecturing is probably the oldest teaching method and remains the most common form of instruction to be found in the United States colleges and universities, despite the fact that some research has shown that lecturing is ineffective, especially if not combined with some alternative style of teaching (www.ku.edu/~cte/resources/teachingtips/lecturing.htm).
Lecture courses are often not as effective as they appear; much of the material that is -covered‖ by faculty is not learned by students. In fact, research sometimes shows students becoming more confused rather than informed by the lectures, while disguising their lack of real comprehension with -understanding‖ faces and adequate test scores (Ehrmann, 1995).
Large Lectures: Opportunities and Challenges for Creating an Active Learning Environment
Lectures, as a rule, have little educational value. People learn by doing, not watching and listening. It is difficult to persuade most students in a large lecture class to open their mouths in front of 120 classmates-it feels too risky for them. One technique is the in-class exercise. Instead of just posing questions to the class as a whole, occasionally assign a task and give the students anywhere from 30 seconds to five minutes to come up with a response (Felder, 1997). According to Hague (1991) the key role of the university lies in interaction; the most important element is interaction with tutors, tutorials, and social activity.
The average student's attention span is between ten and twenty minutes (Penner, 1984) . After that, students have difficulty concentrating on the speaker. For each lecture, plan to change the pace every 15 minutes or so to relieve the monotony and recapture students' interest. For example: ask students to solve a problem at their seats or in groups of two or three, give a demonstration, use an audiovisual aid, or tell a story or anecdote (http://teaching.berkeley.edu/bgd/largelecture.html). After 15 minutes students begin to tune out and, although some may continue to take notes, they are no longer processing the information they receive (www.ctl.unc.edu/fyc6.html).
Some active learning formats that work well in a large lecture are cooperative group work (Johnson, Johnson & Smith, 1991) , class-wide discussions (Gullette, 1992), and interactive lectures (Mazur, 1993; Sokoloff, 1994; Van Heuvelen, 1991) . The interactive lecture evolves around orderly brainstorming in which students generate ideas in response to a question or prompt (http://teaching.berkeley.edu/bgd/largelecture.html).
One of the potential problems which emerge when undertaking group assignments is the individual who perceives the work as a -free ride‖ and lets the other group members do all the work. To minimize the likelihood of these situations occurring, the teacher must structure the assignments to assure that the defining conditions of cooperative learning are met: The faculty at Iowa State University have discovered some successful large class teaching methods such as creating working teams in class. Teams of six students are mixed randomly to play off each other's strengths. The students discuss lecture materials in class and learn to be responsible for each other because individual quiz scores reflect the average performance of team members (Dolan, 1996) .
In class-wide discussions, they present or defend their own views, and critique the views of other students. In interactive lectures, the instructor not only presents material, but also elicits questions and comments from students, stopping periodically to pose questions for student consideration. These instructional formats allow teachers to probe for students conceptual understanding and allows students to work on tasks that require them to explore their reasoning, not just to give their answers. For these instructive formats to be effective, students and teachers must have the opportunity to formulate their thoughts, questions, and answers in order to ensure a greater depth of discourse. Although cooperative group work gives both students and teachers time to process their thoughts, during class-wide discussions and interactive lectures, instructors should take special care to allow ample time for students to process and reflect on questions and comments (Tobin, 1986; Dufresne, 1999) .
Research has shown that large class sizes are not necessarily detrimental to education. It is the quality of the instructor that has the greater effect (Godfrey, 1998) .
Some very effective practices to improve the instruction of freshmen and sophomores in traditional lecture and discussion courses are as follows:

Give students frequent short assignments and quizzes so that you and they will know whether they are understanding the material.  Intersperse your lectures with questions to students; this makes them active participants in learning.  Encourage the students to form small study groups; help them get to know one another by giving short team assignments. (http://teaching.berkeley.edu/compendium/suggestions/file212.html).
According to Davis (1993) , there are many effective tools and alternatives to lecturing and encouraging student participation:
Give the entire class an assignment to be carried out before the next class meeting.  Ask your class to form subgroups of three or four students and pose a specific question or task that the groups can resolve in two or three minutes.  Ask the class to pair off. Pose a general question that will generate several ideas. Ask each pair to generate as many responses as possible during a designated period (three to four minutes)  Have students divide into discussion sections (twenty to twenty-five people) that meet in corners of the lecture hall or move into empty neighboring classrooms. Start the whole class off with a common task, and then sit with each group briefly to answer questions, comment on the topic, and get the groups started or back on track.
The National Institute for Science Education's web FAQ site presented a number of answers to issues teaches of large classes deal with such as the following (www.wcer.wisc.edu/NISE/cl1/cl/question/TQ2-13.htm) :
Teaching in a large lecture hall: Teaching in a large lecture hall with seats bolted down, facing only one direction is problematic. There is no doubt that teaching in this environment, as compared to a classroom with tables and moveable chairs, places restrictions and makes it generally more difficult to include collaborative learning in the course. It does not, however, prevent the incorporation of small group work and active learning strategies.  Group vs. individual assignments/skill sets: The group and communication skills students learn by working in teams with a common purpose are skills they can take with them and use throughout their career. When incorporated into a course with care, collaborative learning can be a vehicle for students to learn the material. It can provide a platform for vigorous discussions and debates and a means to develop a framework of knowledge.  Material coverage: Using collaborative learning in your course will probably reduce the amount of material covered. However ask yourself the following questions: How much material do the students retain using the current method; what type of learning occurs with lectures; how much material do I currently not cover with lectures; what content is really needed for the next course; and how much material can my students cover?  Student Aversion to Group work: There are many reasons for students dislike of group projects/work. They may feel that certain individuals in the group do not do their assigned portion of the work; they may have had a negative experience in prior group settings, they may realize that collaborative learning places more responsibilities on them whereas a more passive learning approach is just that: passive; they may be comfortable with the lecture-based approach merely because it involves change.
Teaching/Learning Styles: Views and Roles of Student/Teacher Experiences
Learning styles: There are a variety of student learning styles. Some of these are compatible with lecturebased presentation and others are not. Active learners like to think out loud, to discuss ideas, to experiment with concepts. These students may not be reached with a lecture, but may thrive in a small collaborative group experience.
Traditional views of learning offers learners relatively few roles, most of which are passive: listening, notetaking, following instructions, practicing skills, or performing memory tasks during evaluation (www.wsu.edu/vwsu). Current views of learning and instruction challenge the wisdom of the traditional pedagogic practice by stressing the need for the learner to play an active role in constructing knowledge (Defresne, Gerace, Leonard, Mestre, Wenk, 1999). Effective lectures do not just happen-they are planned. The educator must: establish the purpose of the lecture, consider the logistics of the lecture, plan a variety of approaches (e.g., use of questioning, media, small group activities), and prepare a set of lecture notes (Sullivan, 2002). In-class student activities, buzz groups, and discussions can be even more important in a large class. Students probably will not pay attention the entire class period if you only lecture, so it helps to plan attention breaks (Indiana.edu/~teaching/faqlarge.html)
Although learners must construct their own knowledge, a significant portion of an individual's knowledge is constructed in response to interactions with other human beings. From a social constructivist perspective, most learning is so mediated. Certainly the influence of human interactions on knowledge construction is so pervasive that a proper understanding of learning cannot be achieved without taking into account social dimension. Since much learning is done within a social context, it becomes important to understand how dialogue between a teacher and students, and students, can be used to enhance student learning The idea that students spend some time teaching others is also consistent with the constructivist theory. Teachers understand that explaining something to others is an effective way to help fortify one's own knowledge structure (Green and O'Brien, 2002) .
Getting students to work on assignments in fixed teams relieves the grading problem but introduces another set of problems, most of which have to do with the fact that students in a group may have widely varying levels of ability, work ethics, and senses of responsibility (Felder, 1997) . Tasks that are more likely to result in learning are those that are perceived as interesting, doable, and profitable (Pintrich, et al., 1993; Strike & Posner, 1992) . The process of knowledge acquisition is also influenced by classroom contextual factors (Garner, 1990). For example, interactions with teachers and peers can help create an atmosphere with a commitment to understanding. An optimal learning environment, then, should incorporate engagement with teachers and other interested learners (Dufresne, et al. 1999 )
Using the Web to Stimulate Large Lectures
The web has facilitated an exciting way to engage students in active learning. Contrary to the traditional lecture and factual memorization, the World Wide Web as an instructional tool allows student-centered learning where exploration and discussion may inspire students to find information and satisfy their curiosity. Web-based learning can meet individual needs, motivate students to find resources, and to publish with a creative mind. It also promotes cooperation and collaboration amongst faculty and students (Hanson & Jubeck, 1999 ).
Web materials: -my intention for constructing a home page for my large lecture section was to reinforce material covered in class, to give the students a chance to engage more extensively with the material, and to give the students more intellectual contact with me.‖ (Desmet, 1997)
Asynchronous vs. Synchronous Learning:
The traditional asynchronicity, the expectation that students will on their own time work through course material, has allowed, but not fostered multiple orientations or paths to learning. The traditional asynchronicity and the expectation, that students will learn in a setting of their own choice, has allowed limited geographic dispersion of learners due to the ties of the lecture hall. In any classroom there are many different paces, patterns, and paths to learning any subject or skill. Within these individual learners, there are also a limited number of -sub-learnings‖ that can happen in many different orders (www.wsu.edu/vwsu). Advocates of -community‖ may demand residencies or synchronous online sessions, sincerely believing that such activities are learner-centered. Others view asynchronous learning environments as a keystone of learner-centeredness because such environments offer students greater flexibility. Is asynchronous communication deriguer if one is learner-centered, or is synchronous exchange an important part of the learning experience? All too frequently, even innovative institutions fall back on a one-sizefits-all approach (-all of our students must do…‖), forgetting that students are different and have different needs. What do we really mean by being learner-centered? (Twigg, 2002) 
The Relationship Between the Utilization of Active Learning Techniques and Group Collaboration in A Large Class Environment
Scenario: Course: CIS 301 Management Information Systems (Tuesday 6:10-10:00 p.m.) Enrollment: 175 Class session: A management information systems class session on expert systems. The class begins with a PowerPoint lecture presentation on the concepts of expert system development and design (30 minutes), Lecture 1 referred to as the -mini‖ lecture is proceeded by a question-and-answer session (10 minutes), the question-andanswer session is then followed by a small group activity (10-20 minutes, time dependent upon activity intensity). To begin the small group activity, the large class is divided into groups of 5 (student-chosen). For this session (10 minutes), the class is asked to respond to a question pertaining to expert systems that the instructor displays on the screen. A few groups are randomly selected by the instructor to share their responses with the entire class (10 minutes).
The instructor then proceeds with -mini‖ Lecture 2 on expert system models, examples (30 minutes). Mini Lecture 2 is then proceeded by a short film clip pertaining to expert systems in the business environment (20 minutes). A short question-and-answer session follows the film clip (10 minutes). The class is then divided into small groups of 5 (student-chosen) for a group quiz consisting of 10-15 true/false, multiple choice, and fill-in items displayed on the screen (20 minutes). The quizzes involve critical thinking and, therefore, the students are encouraged to talk amongst themselves to derive the best group concensus answer, since only one quiz paper is turned in for the entire group. As soon as quizzes are turned in, the correct answers to the quiz items are covered; therefore, giving the students immediate feedback on their responses. The whole process of group quiz interaction is taken quite seriously by the group members. The group members engage in a very active dialogue as to which quiz answer is the correct one.
Immediately following the quiz session is a more intensive activity pertaining to the lecture content. In this session the students are asked to design a very simplistic expert system based on an earlier model presented during mini Lecture 2. This activity will take the students 30 minutes to complete since each step pertaining to forwardchaining and backward-chaining in the expert system design must be recorded on paper to be submitted at the end of class.
Break. As you can see from the above description, over 150 minutes has already been utilized in dynamic, active learning. Students are engaged in the learning process with both the instructor and their peers.
Once class resumes after their mandatory ½ hour break for a 4-hour class session, the cycle begins again with mini Lecture 3 and follows the same format-mini lecture, question-and-answer session, group activity and/or quiz. The last 10-15 minutes of the evening session is reserved for wrap-up and an overview of the next session's lecture. At the culmination of the evening's activities, the activity exercises are posted on the course website for the students' review.
Some of the culminating class activities involve a webquest whereby students are instructed to check the website for a time certain activity. The students are instructed to email the activity solution back to the instructor by the time certain deadline which is often within 72 hours. The students are challenged to read the posted webquest activity on the course website and find the solution within a specified timeframe. The students enjoy the challenge and engage in active learning with their classmates by emailing them to collaborate with them on what solution they formulated. This is another method used to make a large class seem more engaging and dynamic.
According to Delaney (1995) email provides an instructor with a very personal means of communicating with students. This is extremely helpful in large classes. An instructor may come to know a student by name via email, and associate the quality of thought and communication, in a way that large lecture class environments cannot.
During the quarter, students are also required to do other out-of-class assignments such as writing a twopage paper every other week on a topic in their assigned end-of-chapter readings. These assignments are holistically graded and points are assigned to each paper. There are two examinations given during the quarter-a mid-term and a final. Each examination consists of 50 test items: true/false and multiple choice. The test items are derived from the class/web lecture notes, reading assignments and class discussions. The examinations are individually administered. No discussion or collaboration is allowed during the examinations.
The class evaluation is broken down into the following areas:
Examinations (2) 40% Papers (5) 20% Webquests (Number of assignments varies) 10% Interactive quizzes/projects (varies) 30%
Is there a lot of work involved with this type of format? YES! However, the dynamics of the exchange occurring in the teaching/learning process is well worth the effort. Negotiation skills: the ability to work with other individuals to resolve a work-related conflict  Self-management skills: the ability to set and achieve personal performance goals
Course Management: Challenges and Opportunities
Griffiths (1989) likes the -precept method‖ of teaching, dividing a large class into small discussion sections with a TA as the preceptor, or leader, for each group. The goals of the precept sections are to integrate the course readings with the lecture material and to sharpen the students' critical thinking and communication skills.
No aspect of the large class is as demanding of instructors' time or as likely to pressure them to adopt impersonal evaluation methods as are the challenges of grading and giving feedback (Lowman, 1987) . What are some proper ways to personalize and give feedback in large classes? Gleason (1986) suggests choosing 20 papers each time an exam or assignment is given and adding a few personal comments. In this way, by the end of the semester you will probably have given feedback to a fairly large portion of the class. In classes with large numbers of students, personal contact with each student may well be impossible. But with some effort and a few proven strategies, it is possible to help students feel less anonymous and more valued as individuals (Greenberg & Carbone, 1996) .
Teachers can promote long-term retention of information presented in lectures by using strategies that require a high level of student engagement. Typical fifty-five minute lectures-to say nothing of seventy-five minute or two hour lectures-can surpass students' ability to sustain focused attention. Including mnemonics, such as humor or strategic placement of enthusiasm, is particularly important during the middle of lectures when students may find it difficult to sustain attention. One useful heuristic for the fifty-minute lecture is to lecture for twenty-five minutes; then-in order to energize students and refocus their attention-insert a five-minute demonstration, class exercise, or other mnemonic activity; and then lecture for the final twenty minutes (deWinstanley & Bjork, 2002).
Another idea might be to try a think-pair-share, where you have a student turn to the person next to them to discuss a problem or question. This will break the flow of the class and help to recapture students' attention. It will also give an opportunity to approach the disruptive students and discuss your concern with them (www.adm.uwaterloo.ca/infotrac/largeclass.htm) According to Nelson (1994) , we can engage the students collaboratively in this enterprise in several ways. Consider a team-write-discuss-process approach. At the end of each testable unit (maybe eight to twelve minutes in a freshman lecture), we can display a transparency showing a short essay question or a few multiple-choice questions over the unit just taught. The students write down their answers and a brief explanation of why their answer is good and then compare answers. This brief interaction will allow many misunderstandings to be corrected. After these brief collaborations, many students, primed by their small-group discussions, may be more willing to participate in whole-class discussion. Morever, students typically regard it as fair for faculty to call on them to report what their pair concluded, where they often resist being called on in the absence of such interchanges. According to McKeachie (1994) , students should be encouraged to write in large classes. One way of doing this is the -one-minute paper.‖ One technique is to announce at the beginning of class that you will interrupt your lecture at some point and give them a topic pertaining to the lecture and that they have one minute (or two or three) to write a paragraph or brief paper on the topic. McGee (1987) recommends asking students to discuss a thought question with the person next to them after the instructor has lectured for fifteen minutes. The students (two-three) would then tell their responses to the whole class. After lecturing for half the class, McGee suggests asking students to write their most important themes mentioned during the lecture. The instructor would then write his/her answers on the overhead and compare their list with the students.
Various Teaching Approaches to Enliven Learning and Enhance Outcomes
Problem-based Learning: An approach to structuring the curriculum which involves confronting students with problems from practice which provide a stimulus for learning (Boud & Feletti, 1999) . Engel sees problembased learning as a means of developing learning for capability rather than learning for the sake of acquiring knowledge.
Reciprocal Teaching Method: In this method, the skills of comprehension, reasoning, and problem-solving are first modeled by a teacher for the learner. Then the learner performs the skills and receives feedback on his or her performance. Over time, the modeling and feedback fade, and the learner works alone. The student eventually becomes a self-regulated learner who asks and answers questions, identifies comprehension deficits, forecasts predictions, and summarizes the material to be learned (Collins, Brown, and Newman, 1990; Palincsar and Brown, 1984; Rogoff, 1990). Discourse processing plays an important role in helping the learner shift from the shallow waters to the deep, from being a repository of inert knowledge to becoming a vital agent who puts the knowledge into action. (Graesser, Person, & Hu, 2002 ).
Self-directed learning:
The capacity of adults for critical self-reflection and for changing their lives (Mezirow, 1985) . …that internal force which compels individuals to assimilate, synthesize, and internalize new information, given the circumstances in which they find or expect to find themselves (Fisher, 2001 ). Problem-based Learning:
Cooperative learning vs. collaborative learning: These two terms are often used interchangeably. However, according to practioners these two terms are different. Cooperative learning is the methodology of choice for foundational knowledge (traditional knowledge) while collaborative learning is connected to the social constructionist's view that knowledge is a social construct. In cooperative learning the instructor is the center of authority in the class, with group tasks usually more close-ended and often having specific answers. With collaborative learning the instructor abdicates his or her authority and empowers the small groups who are often given more open-ended, complex tasks (Rockwood, 1995; NISE) . Cooperative learning means noncompetitive learning, in which the reward structure encourages students to work together to accomplish a common end. Collaborative learning is always cooperative, but takes students one step further: to a point where they must confront the issue of power and authority implicit in any form of learning but usually ignored. Either mode may employ group work; neither depends entirely on this technique. Collaborative learning always takes both the student and the professor -into enemy territory‖: cooperative learning generally maintains traditional authority structures (Gamson, 1994) .
Another feature of Cooperative learning is face-to-face verbal problem solving, which holds advantages for both skilled and less skilled students. Good students benefit from serving as tutors to the other members of the group; less proficient students receive diagnostic and remedial help from their teammates. Much of this verbal interaction occurs immediately after directed teaching and allows students to elaborate on lecture material and to consolidate this information in long-term memory. Students who are reluctant to participate in large lecture class discussion are often quite comfortable contributing to small group interactions (Cooper & Mueck, 1990 ).
Professors might begin using Cooperative Learning simply by pausing after 15 to 20 minutes of lecture and asking pairs of students to reflect on the lecture material in ways suggested by the teacher (Cooper & Mueck, 1990) . Students learn best when they are actively involved in the process. Researchers report that, regardless of the subject matter, students working in small groups tend to learn more of what is taught and retain it longer than when the same content is presented in other instructional formats. Students who work in a collaborative group also appear more satisfied with their classes (Beckman, 1990; Chickering and Gamson, 1991; Collier, 1980 Slavin, 1980 Slavin, , 1983 Whitman, 1988) . The problems of the very large group are mainly those of anonymity and hence passivity and hence attention drift. Deal with drifting attention by a lively lecturing style, and by breaking up the one-hour lecture into 10-15 minute chunks (Atherton, 2001).
Active Learning: Create small ad hoc groups (or pairs) that work in class on a focused question, problem, or exercise; this gives students an opportunity to interact and really engage the material, and it also gives them a needed lecture break. Those with recitation sections sometimes assign the group problems there, and then hear reports in the lecture. Another variation is to have group members role play various positions as they debate a given claim or issue (www.psu.edu/celt/largeclass/lcfaq.shtml)
The Instititution, Teacher, and Student: Adding Value to the Educational Process
The Institution: Some institutions, especially inflexible institutions of higher learning need to provide the environment necessary to allow self-directed learning to take place (Marsick, 1985) .
The Student: Adults bring to a learning situation many varied lifetime experiences with which to filter and interpret new information whether it is in a formal computer science classroom, experimenting with a new recipe, or rebuilding a carburetor. Adults feel they need to know only what is useful to them and will learn it when they feel it is important (Knowles, 1990). It is -right now‖ learning. They want to see and be able to use the benefits of the learning experience immediately as opposed to learning something for future use as is the case with much of secondary education. The future for them is now (Fisher, 2001 ).
The Teacher: Some instructors may need to adjust, reorient, and in some cases, redesign the way they instruct in order to meet ethical considerations of integrity in truly meeting adult learners' needs (Fisher, 2001 ).
The Teacher: -For years I have taught a large general education course. My approach has been traditional (standard text, lecture, multiple-choice tests). Students acquire a lot of new information in my course, but I am concerned that their understanding of themselves and how they affect and fit into the natural world is not significantly deepened. I propose to radically this course so it gives students…‖ (Christopher Uhl, Biology, College of Science, University Park;CETL-psu.edu/celt).
-Innovative, interactive teaching and learning technologies can benefit large classes as the students have access to course materials via the Internet (searchable FAQ databases, interactive quizzes, fast track communication tools)‖ (Sehoya Harris, Mitchell D. Price, Sharon P. Shriver, Biology, College of Science, University Park; CETLpsu.edu/celt).
-Aside from trying to use video, poetry, and literature and music whenever appropriate, I never lecture for longer than a few minutes at a time, before throwing out questions to the students. I never under any circumstances read my notes. I glance at them, but I am always watching the students-actually looking into their eyes-to monitor their responses, when I see glazed eyes, closed eyes, irritation, annoyance, etc., I try to change tacks, shift gears, and improvise something better.‖ (Kelsky, 1997) Aronson (1987) notes that the best way to keep students in large classes interested in classroom material is to present lectures that are stimulating and exciting and, if possible, have an element of humor. Be as conversational as you can. Your position alone, standing before a large room, establishes a certain distance. Students are not there for a formal speech. They need information, organized coherently and presented comprehensibly, and the opportunity to interact with someone who knows and loves the material. So, relax, act naturally, and talk with those people (Magnan, 1990 ).
When it comes to selecting climates conducive to learning, most faculty members would probably not choose large courses. There are certain aspects of those environments that make them less than ideal for quality instruction. In the case of faculty-student interaction, this is certainly true. Large courses inhibit communication (Gleason, 1999) .
Goldhaber (2001) states that one should avoid at all costs standing in front of the room and reading notes or slides or just talking from a distance to students who are often bored, sleeping, or hiding. He uses the Phil Donohue approach technique in his lectures in which he effectively engages student as he dashes around the room, using a wireless mike, to keep students alert and expectant as to who will be called on next to respond. He gives out prizes for participation in exercises and top test scores as a motivation.
Students love this (http://wings.buffalo.edu/vpaa/ctlr/files/teaching_strategies/phil_donohue.htm).
Be willing to take a limited number of questions from the class. You can't take too many because it will completely disrupt the flow of your lecture and you will lose the majority of the room. Be sure to repeat the question so everyone knows what it is that you are answering. Do not refuse to take questions-it just reinforces the opinion many of the students have already formed that faculty members are unapproachable and arrogant (Johnson, 2002) .
A common problem which occurs when questioning students is the lack of time provided to them in order that they may collect their thoughts and respond. The instructor should provide a wait time of at least 10-20 seconds depending on the type of question posed. When students do respond, the instructor must be interested in the student and his or her response. It would be appropriate for the instructor to develop active listening skills to facilitate the process (Seeler, Turnwald, and Bull, 1994) .
The Team Approach to Collaborative Learning
Team Structure: In organizing groups, teachers typically do four things:

They divide a large group-the class-into small groups  They provide a task, usually designed (and, preferably, tested) ahead of time, for the small groups to work on  They reconvene the larger group into plenary sessions to hear reports from the small groups and negotiate agreement among the group as a whole.  They evaluate the quality of student work, first as referee, then as judge.  (Brufee, 1993)
Group Development: Groups take time to development. Many factors impact the group dynamics such as size, frequency of interaction, structural features, etc. The forming stage of the group is often characterized by shyness, uncertainty, and diffidence among the members. Although the extrovert members may rapidly assume leadership. In the storming stage, there is a period of jockeying for position, authority, and influence among the members. This is a testing time and the initial leaders may not survive this period.
McKeachie (1986) uses a buzz group technique to insure student participation in large classes. In his lectures, when he comes to a concept that lends itself to discussion, he asks students to form groups of from five to eight people to talk about the issue. He instructs them to make sure each member of the group contributes at least one idea to the discussion. After ten minutes, he calls on some of the groups to report and asks other groups who came to the same conclusion to raise their hands. As they report, he records their main points on the blackboard and then incorporates the material into the lecture.
Dill (1977) describes a technique called ke ts'ao, or ferment, used in China to get large groups to come to a concensus decision. Small groups discuss an issue for a time and report their conclusions to the whole assembly. After every group is heard from, they are given additional information if necessary, and return to small-group deliberations. The process is repeated until they achieve a concensus on the problem (ctl.unc.edu/fyc2.html).
Class/Group Culture: In teaching the initial constitution of a course is formal. It is the task-the aims and objectives of the course-which dominates. But as class groups develop, they acquire informal features, which may come to dominate. The teacher, of course, represents the formal system, and the issue of how much he/she can or ought to get involved informally is debatable; it could undermine his/her formal role or perhaps enhance it (Atherton, 2001). One thing about group interaction is to form a more flexible structure in the groups. It is important to change a group member or members within a group to promote interaction within the class as a whole. One way of doing this is to assign individuals a number (i.e. [1] [2] [3] [4] [5] and place all the ones together, the twos and so on.
Group work is often conducted in ways which students see as unfair: dividing groups so that members of the same ethnic group are not allowed to work together; giving grades for the group product with no acknowledgement of individual effort; having no method of monitoring members who do not contribute to the group effort; requiring groups to work together outside of class which can impose special hardships on commuters or students with childcare considerations. Successful teaching involves more than improving lecture methods, employing new technologies and involving students in the learning process. Effective teaching includes an understanding of students and their perceptions of fair practices in the classroom (Rodabaugh, 1995;  ucsb.edu/IC/Resources/LargeClasses.html)
Conclusions
The major purpose of this paper was to show how interactive learning can be integrated into the large classroom without losing the focus of the lecture material. The innovative use of technology can provide a seamless interface in the large classroom with webquest assignments which the students find stimulating and challenging. The methods such as active learning, collaborative learning, cooperative learning, problem-based learning--mentioned in the paper make large classes more engaging and interesting for both student and teacher. The interactive process allows students to reflect on their learning experiences, facilitating a higher order of learning. The interactive process promotes good communication abilities and effective interpersonal skills, while introducing and/or enhancing their technology skills, time management skills, and research skills.
The interactive large lecture format requires more time on the part of the instructor since each lecture is broken into various activities, exercises, quizzes, and feedback sessions. However, the rewards far outweigh the work of creating a -roadmap‖ of teaching/learning sessions. The students attend class, they are more accountable to their course of study, their peers, and their assignments. The personal contact with their team members and the sense of commitment they display are worth the planning efforts of designing such an interactive course.
